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SUBJECT: Review of the Health Risk Assessment of Aerial
Application of Malathion-Bait submitted by California
Department of Health Services

FROM: Penelopf ; Fenner-Crisp, Ph.D., Director
Health Rffects Division (H7509C)ﬁ$yiql
TO: Anne E. Lindsay, Director

Registration Division (H7505C)

The California Department of Health Services' (CDHS)
document "Health Risk Assessment of Aerial Application of
Malathion-Bait" has been reviewed by the Health Effects
Division's (HED) scientists. 1In general, HED agrees with CDHS'
overall conclusion that a database adequate to support the
continued registration of a pesticide for agricultural use may
not necessarily be sufficient to support the same pesticide in a
more widespread use; in this case, the evaluation of the use of
malathion over a large human population (as in urban areas) would
require a more extensive database than that which is currently
available, given the need to suitably evaluate the exposure and
tc assure the protection of the general population. Furthermore,
CDHS recommends that aerial application of malathion in urban
areas be reconsidered in light of the results of the health risk
assessment.

HED has the following specific comments on the toxicology
and the exposure components of CDHS' risk assessment conclusions:

(1) There were no actual human monitoring data with respect to
post-application exposure. To estimate potential exposure,
CDFA used models based on atmospheric concentration
measurements (for inhalation dose) and mass deposition data
(for oral and dermal dose). CDHS' risk assessment concludes
that, under certain high exposure scenarios, there was
little or no margin of exposure (margin of safety, as used
in the document) for skin irritation and 20% inhibition of
acetylcholinesterase activity. Based on these results some
population subgroups such as children, the aged, individuals
with certain pre-existing diseases and the homeless may be
at risk of exhibiting some adverse health effects.
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CDHS' margin of exposure estimates were based on model-
derived exposure levels and on CDHS' reference exposure
levels (REL), which closely approximates the concept of the
Agency Reference Dose (RfD) should an RfD be established for
each toxicological endpoint. Although these estimates may
provide a fair characterization of the risk because of
conservative exposure estimates, this characterization still
abounds with uncertainties. However, HED is not able to use
the available information to derive better exposure
estimates or risk estimates for these or any other

toxicological endpoints, and the information, as such, would .

not be considered acceptable to support the registered use
of aerial application of the malathion-bait.

Because of the lack of adequate evidence of carcinogenicity,
CDHS does not classify malathion or malaoxon as a
carcinogen. However, CDHS does state that there is
equivocal evidence of a carcinogenic effect for malaoxon in
male and female rats and that these compounds exhibit
evidence of genetic toxicity in a variety of in vitro and in
vivo assays; therefore, additional chronic studies on these
compounds are needed to research the endocrine pathology and
the mechanism of the genotoxicity.

HED continues to have a concern for the carcinogenic
potential of malathion and malaoxon. Malathion has been
classified in Group D with respect to carcinogenicity (i.e.,
not classifiable as to human carcinogenicity) by the HED
Peer Review Committee. The data gaps were identified in the
Registration Standard for malathion. For the reregistration
of malathion, chronic/oncogenicity studies in the rat are
required for both malathion and malaoxon, in addition to an
oncogenicity study in the mouse for malathion. Whereas CDHS
requires at least two positive studies before a chemical is
considered carcinogenic, the Agency may determine that a
chemical has carcinogenic potential based on one positive
study. '

Based on available information on malathion and other
organophosphates, HED has concerns for potential damage to
the eye from exposure to malathion. Data to address ocular
effects are being required for the reregistration of all
organophosphates.

To reduce the number of assumptions required for a risk
assessment of the aerial application of the malathion-bait,
HED would find it useful to have toxicological information
on the end-product, the malathion-bait. At a minimum, data
from an acute testing battery should be available for a
health assessment.
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Also, to reduce the number of assumptions for a risk
assessment, additional exposure data would be useful. HED
is currently developing data requirements to address this
difficult, and generic, issue of bystander exposure.

HED's most current DRES analysis based on anticipated
residue and crop treatment data shows that exposure from
consumption of treated crops is estimated to be
approximately 120% of the RfD. For non-nursing infants and
children up through age twelve, the dietary exposure ranges
between 175% and 250% of the RfD.

Attachments:

ccC:

OREB memo
TB-1I memo
DRES analysis

A. Abramson
K. Baetcke

A. Barton
W. Burnam
R. Engler
A. Jennings
J. Kariya

C. Trichilo
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MEMORANDUM

SUBJECT: "Exposure Estimation" in: cCalifornia Department of
Health Services' "Health Risk Assessment of Aerial
Application of Malathion-Bait"

TO: Penelope Fenner-Crlsp, Ph.D., Director
Health Effects D1v151on (H750 C)

FROM: Mark I. Dow, Ph.D. /
Special Review and é, ratlon S ctlon
Occupational and Resi ent1a1 Exposure Branch
Health Effects Division (H7509C)

THRU: Curt Lunchick, Section Head

Special Review and Registration Section
Occupational and Residential Exposure Branch

Health Effects Division (H7509C) ;
Charles L. Trichilo, Ph.D., Chief
Occupational and Residential Exposure Branch f

Health Effects Division (H7509C)

I have reviewed "Exposure Estimation" pp 7-1 through 7-68 of
the document "Health Risk Assessment of Aerial Application of
Malathion-Bait" (prepared by S.A. Book, R.J. Jackson, A.M. Fan,
and M.J. Bartolomeis for the California Department of Health
Services, Feb. 1991). The purpose of the review was to determine
the extent of, or the existence of, any human monitoring data
resulting from the aerial appllcatlon of malathion-bait. There
are no human monitoring data in the document relative to
post-application exposure. The DHS and CDFA collected additional
monitoring data during the summer of 1990, however,- those data
were not available for incorporation in the current risk
assessment. Further, the data were not characterized as to
whether they were human monitoring data or otherwise.

The monitoring that was performed utilized one square foot
pieces of laboratory bench top paper ("Kimbie cards") that were
affixed to cardboard and in turn fastened to bricks one foot
above the ground. The process measures Mass Deposition which is
the "primary method used by CDFA to evaluate the appllcatlon
program.”" The exposure assessment "uses CDFA mass depOSltlon
data collected in February 1990...." The CDFA monitored air at
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18 indoor and 19 outdoor sites. Specifications for the air
monitors were not presented. "It should be noted that it is
uncertain what fraction of inspirable particles were collected"
since the "air samplers used by CDFA were not calibrated for
particle size collection efficiency...."

. Estimates of total acute and subchronic exposure were
derived from estimates of inhalation and several routes of oral
and dermal exposure. The estimates were based on 11 applications
because that was the greatest number of applications in any one
area. Quite a number of assumptions were utilized regarding such
things as compound half life, rate of decay, plant
concentrations, water concentrations, air concentrations, amounts.
of vegetation and soil and water ingested, and various physical °
activities that might result in dermal exposure. "Inhalation
dose estimates are based on atmospheric concentrations measured
both indoors and outdoors. 1Ingestion and dermal dose estimates
are based on malathion and malaoxon mass deposition data on the
ground and other upward facing outdoor surfaces."

OREB agrees with several statements in the document with
regards to the applicability of the information presented. "The
level of uncertainty in estimating exposure doses is probably
large, but not quantifiable." "Several assumptions used in the
dose estimate calculations are sources of uncertainty. The
environmental monitoring was not designed to be 'representative'
nor was it designed to look at specific issues addressed by these
calculations." "Models, not sampling results, were used to
calculate exposures...."

In conclusion, these remarks are in no way to be construed
- as disparaging. The difficulties involved with deriving exposure
estimates based on less than perfect data are not new or unique.
However, if this information had been submitted in support of an
application for registration, it would not be acceptable. OREB
cannot utilize the information in any way to derive more
significant estimates of exposure that might result from the
aerial application of malathion bait. Obviously, changes in
underlying assumptions could alter calculated results. However,
since the assumptions used are already quite conservative, any
alterations would only tend to reduce the estimated or perceived
risk.

As a point of interest, I refer you to the apparent
dichotomy of thought contained in the fifth paragraph of the
Preface and the concluding paragraph of the Executive Summary.
Dr. K.W. Kizer notes that there is concern for theoretically
susceptible groups but states that the current evidence indicates
that there have been very, very few malathion associated
illnesses or reactions. He further indicates that if the Medfly
eradication program posed any significant health risks, he would
recommend that it be halted immediately. The Executive Summary
is much more conservative and suggests that the entire aerial
Medfly program be reconsidered in urban areas.



I'll be happy to answer any questions you may have on this
matter. '

cc: K. Baetcke
F. Chow +~
L. Dorsey
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SUBJECT: california Health Risk Assessment of Aerial
Application of Malathion-Bait

FROM: Brian Dementi, Ph.D., D.A.B.T. KM»W, '

Review Section III, Toxicology Branch I
Health Effects Division (H7509C)

TO: Flora Chow, Chemical Manager
Reregistration Section
Science Analysis & Coordination Branch
Health Effects Division (H7509C)

THRU: Henry Spencer, Ph.D. M%:B/?/

Acting Section Head

Review Section III, Toxicology Branch I xﬁ24/?5/?/

Health Effects Division (H7509C)

The California Department of Health Services (DHS) has completed
and published (February, 1991) a risk assessment for the aerial
application of malathion-bait 1in the control/eradication of the
mediterranean fruit fly. The assessment estimated doses of malathion and
malaoxon that individuals residing in the spray zone would receive as a
consequence of a variety of some 25 exposure scenarios. These doses
were compared to a parameter termed the Reference Exposure Level (REL)
calculated for several toxicity end points to determine iy doses
received by individuals posed a threat to human health. The REL 1is
defined in the risk assessment as a NOAEL (NOEL) or LOAEL (LOEL) for a
given toxicity end point adjusted (divided) by factors of 10 (in most
cases) until the major sources of uncertainty (e.g. inter- and intra-
species variations, the use of a LOAEL rather than a NOAEL, experimental
design, etc.) in the data base have been considered. .An REL is a level
of exposure at which no adverse human health effects would be
anticipated. Hence, according to the california document, health
protection is achieved if the estimated or actual human dose of
malathion is below the relevant REL. (p. 8-5)

The following conclusions expressed in this risk assessment are
cited here uncritically, contingent upon a thorough review of the
document within HED.

The risk assessment concluded that under certain exposure
scenarios, dose estimates for malathion were greater than relevant RELS

& Printed on Recycled Paper



py more than 10-fold in the cases of dermal irritation and
acetylcholinesterase-inhibition of 20% or more. The particular exposure
scenarios in. question included individuals eating unwashed vegetables
grown in the backyard and individuals spending a minimum of four hours
per day outdoors wearing only shorts during or following malathion-bait
applications. (P- 8-45)

Theé study employed by DHS for acetylcholinesterase inhibition was
the human (male) study by Moeller and Rider (1962). The same study
serves as the basis for EPA'S RfD. As derived from this study, the REL
for acute exposure is the same as EPA's RfD, namely 0.02 mg/kg (p. 8-
21). It is upon this figure that the >10-fold exceedance of the REL has
been identified in the risk assessment based upon certain circumstances
of exposure. It should be noted that the California risk assessment’
advises that the REL is based upon a dose which actually resulted in 10%
acetylcholinesterase inhibition, but is considered a NOAEL in the sense
that 10% inhibition is not viewed as producing clinical symptoms, hence,
this is a NOAEL rather than a true NOEL (p. 8-11)

The DHS referenced study cited in calculating the REL for dermal
irritation was that of Hayes, et. al. (1960), a study which employed
human (male) volunteers. This study, while not present on the HED one-
liners, was used by the Food and Drug Administration in licensing a 0.5%
malathion topical lotion to treat head lice. (pp. 8-9, 10)

Other toxicity end point RELs which were equalled or exceeded (by
factors estimated to be less-than 10-fold, or of Unknown magnitude)
under particular circumstances of exposure include those for genetic
toxicity (p. 8-25), pehavioral effects (indicated in the risk assessment
as not well documented in animals or humans) (p. 8-27), developmental
effects (p. 8-28), malaoxon acetylcholinesterase inhibition of 20% or
more (p. 8-31) and malaoxon dermal effects. (p. 8-33)

In performing the risk assessment, the Malathion Public Health
Effects Advisory Committee (MPHEAC), a group of experts appointed by DHS
to evaluate certain toxicity parameters, considered the data bases for
carcinogenicity and ocular toxicity and concludea in essence that the
findings were not sufficiently definitive to determine that either
effect should be used as a toxicity end point in assessing risk based
upon the exposure data. As to the qguestion of carcinogenicity, the risk
assessment document advises that MPHEAC was unable to reach a consensus
on whether to classify malathion as a "C" or "D" carcinogen according to
EPA's Cancer Risk Assessment Guidelines, but felt .that risks likely
would be small. The committee endorsed an additional cancer bioassay as
is being required by EPA, plus special studies to resolve questions of
endocrine pathology. (pp. 8-3, 4). For purposes of comparison, the EPA
carcinogenicity peer review of April 1990 placed malathion in category
"p" and required new chronic/oncogenicity studies for malathion and
malaoxon in the rat and oncogenicity testing in the mouse. Special
study requirements to assess endocrine pathology have not . been
entertained by HED.



on the question of ocular effects, DHS concluded that evidence is
insufficient to classify malathion as causing irreversible or severe eye
damage as reported for certain residents of Japan following exposure to

"numerous and high levels of organophosphate insecticides." "It is not
appropriate, therefore, to derive .an REL for ocular effects." (p. 8-11)
DHS does however support further testing. Aan HED Peer Review of

organophosphate induced eye effects concluded that combined
epidemiclogic studies and toxicologic data indicate the potential for
organophosphates to produce a wide range of ophthalmologic effects. As
a result of the peer review, all organophosphates, including malathion,

will undergo required testing for ocular effects.

Tox Branch advises, based upon the organophosphate/ocular effects
review, that malathion was one of the principal organophosphate :
pesticides reportedly used in Japan when the ocular effects were
identified and published in the Japanese iiterature. As described in
that literature certainly one mode of application of malathion was via
helicopter. To the extent that organophosphate ocular toxicity actually
occurred in Japan as identified in that literature, it is not possible
to conclude that the effects were limited to any particular
organophosphate among those principally in use.

Tox Branch is concerned over a physician reported case of 1legal
plindness in a teenager following malathion-bait spraying last year in
the Los Angeles California area.

Important gquotations after the nature of conclusions appearing in
the california risk assessment document might be cited as follows:

nalthough the existing database may be adequate to support the
continued registration of malathion for use in agriculture to control
pests, the data do not necessarily provide information pertinent to the
evaluation of the use of this pesticide in urban areas with large
populations to control pest infestations." (p. 8-45)

"Based on these results, DHS believes that a subpopulation of
potentially sensitive individuals such as children, the aged,
individuals with certain pre-existing diseases, and the homeless who
receive upper-bound exposures (and in some cases average exposures) to
malathion may be at risk of exhibiting some adverse health effects from
aerial malathion-bait application.™ (p. 1-6)

nciven the findings of this risk assessment, DHS recommends that
the use of aerial malathion-bait applications in urban areas for
agricultural pest eradication be reconsidered. This recommendation
excludes the use of malathion in human infectious disease vector control
in which the risks of contracting a debilitating or fatal disease are
far greater than the potential risks for adverse health effects
associated with malathion exposure. Although the theoretical adverse
health risks from exposure to aerially applied malathion-bait in the
general population may be reduced by following some simple precautions,
potential exposures in more sensitive subpopulations may not be avoided

3



as easily. DHS recognizes the public concerns related to the aerial
application of pesticides such as malathion, and the public demand for
the development and use of pest control methods that are less intrusive
and alarming. Therefore, DHS also recommends that CDFA develop, and
when possible, utilize available- non-pesticide or selective pesticide
(e.g., natural attractants) alternatives to aerial application of
pesticides.”" (p. 8-46)
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SUBJECT: California Malathion Section 18 Amendment - Incremental
Occupational and Residential Exposure and Risk

(HED #ndrs 0O N%)
FROM: Michael P. Firestone, Ph.D., Supervisory Chemigt _
Non-Dietary Exposure Branch/HED (H7509C) MP Z .

THRU: Charles L. Trichilo, Ph.D., Chief
Non-Dietary Exposure Branch/HED (H7509C)
TO: Reto Engler, Chief

Science Analysis and Coordination Branch/HED (H7509C)
X Deferral to SACB and/or TOX-I

The purpose of this memorandum is to evaluate the incremental human
non-dietary exposure and risk resulting from the current (April 17,
1990) amendment to the 1989-issued Section 18 quarantine exemption
covering the control of fruit fly members of the family Tephritidae
in California.

It appears that the purpose of the April 17, 1990 amendment
prepared by the California Department of Food and Agriculture
(CDFA) was to broaden the "Crop/Site/Commodity" section of the
Section 18 quarantine exemption to include the wording "Commercial
and residential plantings of food and feed crops such as but not
limited to ..." CDFA claims that this language is "comparable to
the standard wording wused on other Section 18 gquarantine
exemptions."

According to CDFA, this amendment was prepared to include "any
additional crops or plantings which may be encountered ... because
the quarantine area is constantly changing with the discovery of
new medfly infestations." As such, it appears that the current
amendment has been submitted to cover food contamination concerns
associated with the Federal Food, Drug and Cosmetic Act (FFDCA) and
is not specifically designed to increase the number of acres
treated or the amount of malathion applied in conjunction with the
1989 Section 18 quarantine program.

Thus, NDEB concludes based on the information available to date

that the subject April 17, 1990 amendment will result in negligible
incremental human non-dietary exposure or risk.
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It should be noted that NDEB does not currently have data available
to assess residential post-application (including bystander)
eéxposure as a result of the cCalifornia Section 18 program or
similar ones in other States. In order to support the development
of a quantitative risk assessment, exposure data reflecting air and
ground surface residue monitoring following repeated treatments and
residue dissipation with time would be required. The exposure data
currently being generated by CDFA may partially fulfill this need.

NDEB defers to SACB and/or TOX-I as to the need for a quantitative
risk assessment and the endpoint (s) of possible regulatory concern
such as cholinesterase depression, eye effects, carcinogenicity,
etc. The endpoint(s) of concern could affect the nature of the
exposure data required.

cc: TLarry Dorsey/SACB
Karl Baetcke/TOX-I
Curt Lunchick/NDEB
Circulation.
Correspondence File
Malathion File
Becky Cool/RD (H7505C)



